In this paper we prove that if f ∈ C W [0, 1] 2 and the function f is bounded partial p-variation for some p ∈ [1, +∞) then the double Walsh-Fourier series of the function f is uniformly (C; −α, −β) 
Introduction
Let r 0 (x) be a function defined by The Rademachere system is defined by r n (x) = r 0 (2 n x) , n ≥ 1 and x ∈ [0, 1).
Let w 0 , w 1 , ... represent the Walsh functions, i.e. w 0 (x) = 1 and if k = 2 n 1 + · · · + 2 ns is a positive integer with n 1 > n 2 > · · · > n s then w k (x) = r n 1 (x) · · · r ns (x) .
The idea of using products of Rademacher's functions to define the Walsh system originated from Paley [9] .
The Walsh-Dirichlet kernel is defined by
Recall that [1, Chapt.1]
We consider the double system {w n (x) × w m (y) 
The dyadic partial moduli of continuity of a function f ∈ C W (I 2 ) are defined by
where ⊕ denotes dyadic addition [1, Chapt. 1] A function f : I 2 → R is said to be of bounded variation in the sense of Hardy(f ∈ HBV (I 2 )) [6] if there exists a constant K such that for any partition
we have
Definition 1 We say that the function f : I 2 → R is bounded partial p-
Given a function f (x, y) , periodic in both variables with period 1, for 0 ≤ j < 2 m and 0 ≤ i < 2 n and integers m, n ≥ 0 we set
Formulation of the Problems
Jordan [7] On the basis of the above facts the following problems arise naturally:
Find all values of α, β ∈ (0, 1) for which the uniform convergence of Cesàro(C; −α, −β) means of double Walsh-Fourier series of the function f holds.
The solution of this problem is given by Theorems 1 and 2.
Main results
The main results of this paper are presented in the following propositions. 
Auxiliary Results
We shall need
Then there exists a positive integer s, such that
Lemma 2 Let f be continuous 1-periodic functions on [0,1] and α ∈ (0, 1) .
where ω (δ, f ) is the modulus of continuity.
The proof can be found in [5] . The proof can be found in [3] .
Proofs of Main Results
Proof of Theorem 1. To prove the theorem on the basis of Lemma 3 it sufficies to show that
m (f ; x, y) , W nm (f ; x, y) → 0 uniformly with respect to x, y as m, n → ∞.
Using Abel Transformation we obtain
Using Holder inequality, from the condition of the theorem we get
From (2)- (4) we obtain
uniformly with respect to x, y as n → ∞.
Analogously we obtain
uniformly with respect to x, y as m → ∞. Using Holder inequality, by (10) and from the condition of the theorem we get
Using Hardy transformation, we obtain
W mn (f ; x, y) = 2 n −2 i=1 2 m −2 j=1 1 i 1−α − 1 (i + 1) 1−α 1 j 1−β − 1 (j + 1) 1−β (7) × i l=1 j s=1 |∆ nm ls f (x, y)| + 1 2 n − 1 1−α 2 m −2 j=1 1 j 1−β − 1 (j + 1) 1−β 2 n −1 l=1 j s=1 |∆ nm ls f (x, y)| + 1 2 m − 1 1−β 2 n −2 i=1 1 i 1−α − 1 (i + 1) 1−α i l=1 2 m −1 s=1 |∆ nm ls f (x, y)| + 1 2 n − 1 1−α 1 2 m − 1 1−β 2 n −1 i=1 2 m −1 j=1 ∆ nm ij f (x, y) = I + II + III + IV.
It is evident that
Analogously, we obtain II → 0 as n, m → ∞.
From (10), we write
Combining (7), (11) Proof of Theorem 2. We choose a monotone increasing sequence of positive integers {l k : k ≥ 0} such that l 0 > s (where s is the same as in Lemma 1) and
Consider the function ϕ k defined by
It is evident that f 0 is continuous on I 2 and 1-periodic with respect to each variable. Since α + β ≥ 1/p, from the construction of the function f 0 we obtain that f 0 ∈ P BV p (I 2 ) .
We show that the (C; −α, −β)-means of the doubble Walsh-Fourier series of the function f 0 diverge over cubes for (x, y) = (0, 0) . The proof of Theorem 2 is complete.
Observe that the result of this paper can be proved in the same way for the dimension more than 2.
